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A randomized, prospective study was conducted to compare the indi- 
vidual effectiveness of three types of conservative therapy in the treat- 
ment of plantar fasciitis. One hundred three subjects were randomly 
assigned to one of three treatment categories: anti-inflammatory, ac- 
commodative, or mechanical. Subjects were treated for 3 months, with 
follow-up visits at 2, 4, 6, and 12 weeks. For the 85 patients who com- 
pleted the study, a statistically significant difference was noted be- 
tween groups, with mechanical treatment with taping and orthoses 
proving to be more effective than either anti-inflammatory or accom- 
modative modalities. (J Am Podiatr Med Assoc 88(8): 375-380, 1998) 

Pla~~tar Fasciitis, or heel spur syindron~c., is a1 inflax1- 
matory condition that results in pain of the inferior 
heel. It is an o%7eru.se syndron~e in which excessive 

tritchon of the plantar fascia at iits origin on the calca- 
neus results in localized inflammation. In its acutc3 
stage, the discomfolt most often is 1oca;lized to the ori- 
gin of the medial and central bands at the medial tubcr- 
cle of the calcmeus. In the chronic stage, discomfo1-t 
rnay progress distally along the course of d h ~  fascia.' 

Typically, thc disorder is characterized by "first- 
step pain." This pain occurs after tt period of non- 
weightbearing, such as in the n~orning ~vhen arising 
frorn bed. After the first couple of steps, the acute 

pair1 usud*lly subsides, either disappearing comnpletely 
or remaining as a constant ache that worsens again 
after a period of rest.2, ' 

The et~ology of plantar fasc-iitis is somewhat con- 
troversial, but nmny factors inay contribute to its de- 
velopment. Underlying factors that may precipitate 
the condition include poor foot mechanics due to pes 
planus or cavt~s foot type, obesity, inappropriate foot- 
wear, nerve entrapment, tight triceps surae, fat-pad 
atroplxy, and repetitive inicrotraun-ta. 1 17 

There is no single universally accepted way of 
treating plantar ffasciitis. The condrtion frequently re- 
spontls to a broad range of conservative therapies. 
A/lodalities historically used inclllde rest, physical 
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flammation with NSAIDs or steroid injections, treat- 
ment of the pain with analgesics or accoinnlodative 
foot pads, treatment of the pathomechanics with tap- 
ping or orthoses, or a combination of the above. The 
purpose of this randomized, prospective study was 
to conlpare the various treatment types with respect 
to pain relief, impact on lifestyle, and overall rate of 
success. 

Materials and Methods 

One hundred five patients with plantar heel tender- 
ness, a history of pain upon arising in the morning or 
after rest (first-step pain), and no history of traun~a 
to the heel within the previous 3 months were en- 
rolled in the study. Patients could not have received 
any self-treatment or professional treatment, includ- 
ing arch supports, heel cups, injections, or NSAIUs, 
within 1 month before entry into the study. Radio- 
graphic evaluation of ail subjects revealed no heel 
abnormalities except for the occasional presence of 
an infracalcaned spur. 

After study eligibility was determined, the sub- 
jects were randomly assigned to one of three groups. 
One randomized subject was found to be ineligible 
for participation in the study because a heel cup was 
found in his shoe. Another subject was excluded 
from the study after randon~ization because of the 
presence of pathology other than a heel spur on x-ray. 
Therefore, 103 subjects were ent,erd into the study. 
AU of the subjects gave their informed consent, which 
was reviewed by an ir~titutiond review board. 

If the condition was bilateral or developed during 
treatment in the second foot, the same treatment was 
provided for both feet. The foot with the highest de- 
gree of pain was considered the study foot. 

Study follow-up visits occurred for all treatment 
groups at 2 weeks, 4 weeks, 6 weeks, and 3 months. 
Evaluations included a visual analog scale to assess 
the amount of initial cliscon$ort and in~provement on 
a scale of 0 to 10, with 0 symbolizing no pain and 10 
severe pa.in. The reliability and validity of visual ana- 
log scales in the measurement of pain have been doc- 
tunented in the literaturem; furthermore, the strengths 
and weaknesses of such scales have been critically 
reviewed.31 

Group 1 (n = 35) received cmti-inflammatory ther- 
apy. On the initial visit, the affected heel was injected 
with 0.5 mi of dexamethasone sodium phosphate 4 
mg/nll together 154th 1 ml of 0.5% bupivacaine hydro- 
chloride without epinephrhe at the area of maxin~un~ 
tenderness. Patients also took two 300-mg capsules 
of etodolac per day. If etodolac was contraindicated, 
piroxicam 20 n ~ g  per day was substituted. These med- 

ications were not used if there were contraindica- 
tions such as hypersensitivity, a history of ulcer dis- 
ease, or development of gastrointestinal symptoms. 
At week 2, patients whose ~ i sua l  analog scores had 
inlproved by 3 or rnore points received the same in- 
jection. If there was minimal to no improvement in 
pain, defined as a change in visual analog scale score 
of 2 points or less, 0.2 1111 of dexamethasone acetate 
16 mg/ml was added to the above-described injec- 
tion. The same treatment plan was followed at the 
third visit at week 4. Because of the possibility of ad- 
verse effects such as collagen degeneration, plantar 
fascia rupture, or fat-pad atrophy, patients were not 
given more than three successive injections. On the 
fourth visit at week 6, if there was no improvement 
or pain had worsened, treatment was considered to 
have failed and the patient had treatment terminated. 

Group 2 (n = 33) received accommodatix7e thera- 
py. On the initial visit, the patient was given a vis- 
coelastic heel cup that was to be used for 3 months. 
The patient was allow-ed to take acetaminophen cap- 
sules on an as-needed basis for pain, but no NSMDs 
were dlowed. 

Group 3 (n = 35) received mecllanical therapy. On 
the initid visit, plaster impressions were taken in a 
neutral position for fabrication of orthoses. During 
the 4-week period before the orthoses were deliv- 
ered, a low-dye strapping with a long metatarsal pad 
was applied to the affected foot and changed weekly. 
Specifically, four 1-inch strips of adhesive cloth tape 
were placed around the foot from the fifth metatarsal 
head to the first metatarsal head, encon~passing the 
heel. A '/*-inch felt pad was then placed on the plan- 
tar aspect of the foot from the area of heel pain to 
just proximal to the metatarsal heads and covered 
with three 3-inch strips of adhesive cloth tape. 

The effect of the heel pain on three types of activi- 
ties-leisure, work, and exercise-was defined as 
follows: 1) "no effect" meant that the patient report- 
ed no effect on any of the three categories of activity; 
2) "minimal effect9' meant that the patient reported 
an effect on one category of activity; 3) "occasional 
effect" meant that the patient report,ed an effect on 
two categories of activity; and 4) "constant effect" 
meant that the patient reported an effect on all three 
categories of activity. The complaint of "first-step 
pain" was defined as follows: 1) "none" meant that 
the patient never complained of first-step pain; 2) 
"minimal" meant that the patient complained of first- 
step pain several times a month; 3) "occasional" meant 
that the patient complained of first-step pain several 
tin~es a week; and 4) "constant" meant that the pa- 
tient complained of first-step pain daily. 

At the end of 3 mortks, a final follow-up visit for 

Journal of the American Podiatric Medical Association 

Chris
Highlight

Chris
Highlight

Chris
Highlight

Chris
Highlight

Chris
Highlight

Chris
Highlight

Chris
Highlight



each patient occurred, and patients were categorized 
into "excellent," "fair.," and "poor" outcome groups 
using a threefold definition. An "excellent" outcome 
was defined as a visual analog scale score of 0 to 2, 
minimal to no effect on actiblties, and n-tinin~al to no 
first-step pain. A "fair" outcome was defined as a vi- 
sual analog scale score of 3 to 5,  occasional effect on 
activities, and occasional first-step pain. A "poor" 
outcome was defined as a visual analog scale score 
of more than 5, constant effect. on activities, a td  con- 
stant first-step pain. 

Demographic information was summarized using 
descriptive statistics. Differences among the t.hree 
treatment groups with respect to continuous vari- 
ables such as patient age, visual analog scale scores, 
and change in weight were analyzed using analysis of 
variance and the Duncan multiple range test. Chi- 
square tests were utilized for categorical variables 
such as gender, race, effect on activity, first-step 
pain, termination, and final overall outcome to deter- 
mine treatment differences. A P value of less than .05 
was considered to indicate statistical significance. 

Results 

Of the 103 patients who participated in the study, 13 
had incomplete follow-up and 5 had no follow-up, 
leaving 85 patients who completed the study. 

Twenty-five of the 85 patients had their random- 
ized treatment terminated because of refusal of fur- 
ther treatment, drug reactioi~, intolerance, or treat- 
ment failure. Seventy-SIX percent (19 of 25) of the 
treatment terminations were due to treatment fail- 
ure. A statistically significant drfference was noted 
betw-een the three treatment groups with respect to 
the chance of termination of treatment (P i .001). 
Twenty-thrce percent (7 of 31) of the anti-inflamma- 
tory group had their treatment terminated and 42% 
(11 of 26) of the accommodative group had their 
treatment terminated because of treatment failure; 
however, only 4% (1 of 28) of the mechanical group 
had their treatment ternkated because of treatment 
failure. The 25 patients had their treatment terminat- 
ed anywhere from 3 to 99 days after initial treatment, 
with a mean termination time of 37 days (Fig. 1) 

Patients ranged in age from 19 to 81 years, with an 
average of 49 years. Height ranged from 56 to 79 
inches, mth ax average of 66.6 inches. Weight ranged 
from I20 to 288 pounds, with an average of 197.8 
pounds. Prior to treatment, the average duration of 
symptoms for the right foot was 26.5 weeks and that 
for the left foot was 46 weeks. No statistically signifi- 
cant difference was noted between treatment groups 
mth respect to demographic variables (P = .91). 

Figure 1. Reasons for treatment termination by treat- 
ment group. 

No statistically significant differences were found 
between treatment groups with respect to change in 
weight from the initial visit to the final visit (P = .55). 
Gender did not affect change in weight. The average 
change in weight was a 3-pound g a n  for the anti-in- 
flammatory group, a %pound gain for the accom- 
modative group, and a Zpound gain for the mechani- 
cal group. No statistically significant difference in 
change in weight was found for patients who were 
referred to a dietitian at the initial visit compared 
with those tvho were not referred (P = .38; 1-pound 
gain vevsm 2-pound gain, respectively). The same 
was true for patients referred to a dietitian at any 
time before the 3-month visit compared with those 
who were not referred (P = .37; 2-pound gain we?-sus 
4pound gain, respectively). 

Upon completion of the study, no stallstically sig- 
nificant difference was found between the treatment 
groups with respect to the effect of heel pain on lei- 
sure, work, or exercise activities as defined in Mate- 
rials and Methods (P = 35). In other words, activity 
level was similar among the three treatment groups 
in those individuals who did not have their treatment 
terminated. No statistically significant difference was 
found between the treatment groups with respect to 
first-step pain complaints upon completion of the 
study (P = 0.16). 

No statistically significant difference was noted 
between treatment groups with respect to the initial 
visual analog scale score (P = .64). However, a differ- 
ence between treatment groups was observed in the 
mean change in visual analog scale score over time 
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(P = .04). There was a statistically significant differ- 
ence in visual analog scale score change between the 
accommodative group and the mechanical group. 
This difference was not observed between the mtl- 
inflammatory and accommodative groups, nor be- 
tvr-een the anti-inflammatory and inecharucal groups 
(Table I). 

A statistically significant difference was found be- 
tween treatment groups in final visual analog scale 
score (P <: .01) Forty-five percent (14 of 31) of the 
patients in the anti-inflammatory group progressed 
to a visual analog scale score of 0 to 2, 23% (6 of 26) 
of patients in t l ~ e  accommodative grou~p progressed 
to a visual analog scale score of 0 to 2, and 64% (18 of 
28) of patients m the n~eckanical group progressed to 
a visual analog scale score of 0 to 2 (F'ig. 2). 

A statistically signiEcmt difference was found be- 
tween treatmenL groups with respect to the achieve- 

Table 1. Mean Change in Visual Analog Scale Score of 
the Three Treatment Groups 

Treatment Group n Mean Change It SD 

Anti-inflammatory 3 1 3.4 f 3.0 

Accommodative 26 2.2 111 3.1 

Mechanical 28 4.4 ? 3.1 

--+- Mechanical (1 8 of 28) 
--A. - - Anti-inflammatory (14 of 31) 

0 2 4 6 8 10 12 
Weeks of Follow-up 

Figure 2. Mean visual analog scale score over time 
of the patients who arrived at a visual analog scale 
score of 0 to 2 upon completion of the study (n = 38). 

ment of a final outcome of "excellent" or "fair" ver- 
szcs a "poor" outcome as defined in Materials and 
Methods (P = .005). Thirty-three percent (9 of 27) of 
the anti-inflanliatory group had an excellent or fair 
outcome, 30% (7 of 23) of the acconunodative group 
had an excellent or fair outcoine, and 70% (19 of 27) of 
the rncchanical group had an excellent or fair out- 
come (Rg. 3). Eight patients did not have a find assess 
ment; therefore, their final outcome was not defined. 

Discussion 

According to the literature, success rates for conser- 
vative treatment of plantar fasciitis vary from 46% to 
100%." Wolgin et aIv2 conducted a retrospective re- 
view of 100 patients by means of a telephone survey 
to assess the long-term results (average follow-up 
was 47 months) of patients treated coi~se~atively for 
plantar heel pain. Patients were then classified by 
their syrnptorris into three groups: good (indicating 
no symptoms), fair (indicating continued symptoms 
without activit-y limitations), and poor (indicating 
continued symptoms with activity limitations). These 
investigators calculat.etl an 82% success rate with vx- 
ious conse~vativc therapies; however, they state that 
"no statistical comment can be made . . . since the 
treatments were not applied independently; any given 
patient could have used more than one treatment at a 
time. "32h1W 

Fair 

Anti-inflammatory Accommodative Mechanical 

Figure 3. Final assessment. "Excellent" was defined 
as a visual anaiog scale score of 0 to 2, minimal to no 
effect on activities, and minimal to no first-step pain. 
"Fair" was defined as a visual analog scale score of 3 
to 5, occasional effect on activities, and occasional 
first-step pain. "Poor" was defined as a visual analog 
scale score of more than 5 ,  constant effect on activi- 
ties, and constant first-step pain. 
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Davis et alS3 conducted a retrospective study of 
105 patients via a follow-up questionnaire to assess 
long-tern1 results (average follow-up was 29 months) 
of nonopcrative trcatrr~cnt for 132 sympton~atic heels. 
They calculated an 89% success rate with nonopera- 
tive treatment that included rest, NSAIDs, stretching 
exercises for the Achilles tendon and plantar fascia, 
and heel cushions. They stated that "stretching was 
rated as the rnost cffcct~tc trcatment."33@j33) Again, 
however, the patients were not randomly assigned to 
independent treatment groups, and thus coultl have 
received more than one treatment sin~ultaneously. 

A generally accepted statement is that the majori- 
ty of patients Improve with conservatlve therapy, 
often with a cornbindton or conservative treatment 
inodalities. l 3  

In a prospective randonuzed study, Eatt et d3% tie- 
ternuned that a cure had been achiexed in 30 of 33 
feet treated with a tension night splint in combina- 
tion with a viscoelastic heel pad, a stretching pro- 
gram, and NSAIDs. 

Scherer and the Biomechanics Graduate Research 
Group for 1988j4 treated 118 painful heels (73 pa- 
tients) with steroid injections and orthoses. The 
study showed that within G weeks, approximately 
84% of the patients had at least 80% relief of symp- 
toms, 10% had partial relief, and 7% had no relief. 
This study identified a subgroup of patients unable 
for various reasons to receive NSAIDs o r  injecation 
therapy. These patients received only taping or or- 
thotic treatment. Of this group, 89% had more than 
80% relief of symptoms, 7% had partial relief, and 4% 
had no relief. The authors concluded that, wlth or 
without short-term NSAlDs, mecharuc-a1 control of 
thc foot is an in~portant factor in the rellef of pain 
from plantar fasciitis. 

Most cases of plantar fasciitis resolve with non- 
surgical modalities. The approach most physicians 
take is a combination of the conservative treatments 
discussed in this article. Thls contbining of treatment 
modalities has made it difficult to assess the individ- 
ual effectiveness of each modality in comparison 
with others. 

The present study shows mechanical control of 
the foot to be the most mlportant nonsurgical treat- 
ment modallty for plantar fasciitis. The authors ran- 
domized patients. with no significant difference in 
demographic variables, into three Wferent treatment 
categories to evaluate the indvidual effectiveness of 
each type of treatment. Overall, 70% of the patients m 
the mechanical group had an excellent or fair out- 
come, significantly better than the 33% and 30% rates 
for the anti-mflammatory and xconunoclative groups, 
respectively. Also, only 4% of the mechanical control 

group had treatment failure, as opposed to 23% for 
the anti-inflammatory g r o ~ ~ p  and 42% for the accom- 
modative group. The mechanical group had a mean 
visual anaiog scale score cl-tange over time of 4.4. 
compared with 3.4 and 2.2 for the anti-inflammatory 
and accommodative groups, respectively. The final 
visual analog scale score was also best for the me- 
chanical control group, with 64% achieving a score of 
0 to 2, compared with 45% of the anti-irflanunatory 
group and 23% of the accornmotiative group. 

Conclusion 

The results of this study show that mechanical con- 
trol of the foot wit11 taping and orthoses is more ef- 
fective than either anti-inflamn~atory therapy wit11 
NSAIDs in combination with injections or accom- 
mociatix~e therapy with heel cups in the conservative 
treatment of plantar fa.sc:iitis. 
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